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Abstract- Human is becoming busier and the rush 
hours can cause physical and mental stresses. In 
many countries, it is found that the patients in 
neurological department are increasing randomly.  
However, the numbers of doctors are not sufficient to 
serve the patients. Furthermore, at times the doctors 
need other doctors’ opinion in supporting the decision 
making. This paper investigates the potential 
developing of an expert system for headache 
detection. 
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I. INTRODUCTION 
 Headache is a common medical condition. 
The prevalence of headache is very high in  general 
population [1]. Headache is also associated with 
high socioeconomic burdens. There are different 
types of headache, and it is not easy to differentiate 
between different types of headache. Since 
treatment of different types of headache differs 
reasonably, it is imperative to diagnose the type of 
headache accurately.  Only neurologists are able to 
differentiate different types of headache accurately, 
but due to less number of the neurologists in many 
countries, it is not always possible to consult a 
neurologist for headache. Besides, consultation fee 
for neurology clinic in private sector is not cheap. 
That is why most of the patients with headache 
visit a general physician for the treatment. It is 
therefore, mandatory to device a diagnostic system 
for diagnosing headache and its types accurately.   
Prior to 1988, there was no internationally accepted 
computerized system to diagnose different types of 
headache [2]. 
 The pathophysiology of headache is 
poorly understood in medicine as well as in 
computational biology. Computational Biology and 
Bioinformatics (CBB), is a known the term in 
biological discipline which frequently used 
interchangeably and represent a rapidly evolving 
biological discipline. With the clear potential for 
discovery and innovation, and the necessity to deal 
with the deluge of biological data, many academic 
institutions are committing significant resources to 
develop CBB research and training programs [3]. 
Treatment of headache has advanced significantly 
in the last two decades with a proper classification 
of headache and evidence-based medicine [4]. For 
example, expert systems have provided solutions in 
different problems related to clinical solution. It 
covers strategic planning of marketing [5] to 
consulting in process reengineering [6].  
 Health care providers spend a lot of time 
with headache patients. Although the time spent 
mostly on managing patients, a considerable time is 
also spent to rule out primary and secondary causes 
of headache and its differential diagnosis. The 
release of the International Classification of 
Headache Disorders in 1988 (updated in 2004) has 
improved the accuracy of the diagnosis and 
treatment of  different types of headache, which is 
beneficial for patients [4]. 
 This paper aims to identify the 
requirements to build an Expert System based 
Headache Solution (ESHS) for supporting the 
clinical solution. In ESHS system doctor can input 
the patient’s symptoms according to and ESHS will 
produce the solution similar to the prescription that 
is usually made by the doctors. ESHS will be able 
to provide an efficient support, content, and 
eliminate paper-based time consuming and 
inefficient workloads and it will be able to prevent 
lost or damage.   
    
II. PROBLEM SCENARIO 
 Migraine is one of the primary headaches 
and the most common cause of chronic headache. It 
is a neurovascular disorder comprises of a spectrum 
of symptoms [7]. There are different types of 
migraine, too. Although classical migraine can be 
diagnosed easily if there is aura, it is not always the 
case in other types of migraine. [9]. Visual aura 
associated with some types of migraine headache is 
of particular interest to optometrists [10]. 
Undiagnosed patients with migraine may at first 
present to an optometrist due to visual aura. 
Sometimes, even without visual symptoms, patients 
often consult optometrists to investigate whether 
any refractive error is a contributing factor or not. 
Patients may be referred by  physicians for the 
same reason, too [8] 
 It is the human who is looking the way to 
be better but human cannot escape from diseases. 
Seeking more comfortable life is going to be 
mechanized. Being stress and suffering from 
various headaches human is becoming a continuous 
patient in neurology department[11]. Thus every 
day doctors have to handle a lot of patients. 
Doctors need to get assistance during their 
diagnosis but it is very difficult to make 
consultation with other doctors during this time of 
diagnosing the types of headache become difficult 
without expert domain knowledge. By capturing 
and representing the experts knowledge into the 
expert system, such a system can act like a doctor 
and thus supporting the doctor in decision making. 
Thus, an expert system has been developed to 
detect headache and offers solution. Expert systems 
has been implemented in many medical diagnosis 
including Job matching system for selecting 
suitable candidate in Human Resource recruiting 
process [12], automatic loan processing system for 
bank [13] 
 
III. HEADACHE SYNDROMES 
The primary headache syndromes are very 
common. The types of primary headaches are 
shown in Table 1. The most common type of the 
primary headache is tension type headache (TTH) 
with a prevalence of  30% to 78% in most of the 
countries [14]. It is therefore, necessary to device a 
system to differentiate different types of headaches 
objectively.  
 
Table 1.IHS Primary Headache classification   
 
1988 classification New additions: 2004 
Migraine Chronic migraine 
With aura Typical aura without 
migraine 
Without aura Persistent aura 
Opthamoplegic Abdominal migraine 
Retinal Cyclical vomiting 
Childhood syndromes New daily persistent 
headache 
Complications Hyper crania continua 
Other  
Cluster  
Tension-type headache  
 
IV. HEADACHE CLASSIFICATION 
  
 Several studies have been conducted to 
classify the types of primary headache on 2004 
including tension type headache. For example, [4] 
has done a classification on headache shown in 
Table 2. 
 
Table 2. ICHD Headache classification 
International Classification of Headache 
Disorders, 2nd Edition (ICHD-2) Chapter outline 
 
Part 1 Primary headache 
1 Migraine 
2 Tension-type headache 
3 Cluster headache and trigeminal 
automatic cephalagias 
4 Other Primary headache including 
cough headache, hemicranias continua 
Part 2 Secondary headaches (headaches 
causes by another diagnosis) 
5 Post- traumatic 
6 Vascular disease 
7 Other intracranial pathology (tumour, 
so on) 
8 Substances 
9 CNS infection 
10 Homeostatic disorders, such as 
hypertension, hypoxia 
11 Cervicogenic, ocular, sinus related 
12 psychiatric 
Part 3 Cranial neuralgias, facial pain 
13 Neuralgias and neuropathy 




 To predict a better treatment for headache 
patient, determining the types of headache become 
a challenging task to a general physician. Expert 
systems will diagnosis the types of headache 
according to the neurologist [10] ; [11];  [15] expert 
knowledge shown in Fig. 1. 
 
 
Figure 1. Types of Headache 
 
V. THE CONCEPTUAL ANALYSIS 
 The "accepted perception" of knowledge 
discovery in expert system engineering [2] rests 
upon several assumptions from expert concerning 
the nature of expertise within a particular 
application domain. Although these are often 
unspecified, some are not entirely obvious. These 
may include: 
1. Who is the best person to ask about doing a job 
is an expert. 
2. An expert is considered as good at his job, and 
better than the people who has no experience in 
related domain. 
3. The expert's domain knowledge can be extracted, 
or elicited and represented by computer aided 
software that includes Artificial Intelligence (AI) 
technics such as expert system. 
4. The expert's heuristic skills can be represented 
by a set of rules which is the key inference engine 
in expert system. 
5. Facts about the domain can be represented by a 
data-base of logical statements. 
6. Different experts can come to a consensus of 
opinion through working with the computer system 
as moderator. 
7. Experts may, over time, come to modify their 
methods of working to mimic those of the 
computer and that will be saved automatically in 
expert system database. 
 These seven points are characteristic of 
the beliefs and aspirations of knowledge workers in 
knowledge engineering, but it will not be claimed 
that the list is comprehensive. Indeed, in a very 
young area of computer systems methodology 
rapid change is inevitable, even at these 
fundamental levels. 
 
VI. THE SUMMARIZE QUESTIONS 
AND ANSWER FROM THE 
EXPERTS 
 Interviews have been conducted to extract 
knowledge from the experts. The questions based 
for knowledge extraction are listed below: 
1. What are your name / sex? ….female 
(migraine is more common in female and 
people in USA, Europe than Asia /Africa) 
2. How old are you?  A. 25 years (more common 
in younger age till 55 years) 
3. What is your problem, you come for? 
Headache since 2-3 days. 
4. Is this first time or you had earlier too? Yes I 
had 2 months back and this there for last 4-5 
years. 
5. How many times per month do you get this? It 
comes on and off, say 2-3 times in 2-3 times / 
months. 
6. When you have this, how long this stay 
without any medications? Say 3-4 hours some 
time 1-2 days. 
7. Are you married? No. 
8. Do you have Hypertension, Diabetes or any 
other chronic disease? No. 
9. What you do? I mean profession? I am in a 
job. 
10. What is the timing of your office? From 9 to 5 
pm some time I do over time. 
11. Do you stress yourself with work and other 
work? Yes some time. 
12. At home or any one in your family has same 
problem (70% cases family history +)? Yes. 
13. Who else in family? Mother and my younger 
brother who is now 20 years. 
14. Do they get like you very frequently? Yes, my 
bother some time. 
15. Does it get worse during your menstruation? 
(if female) Yes. 
16. Is it whole in your head or some specific 
region / or part of your body? Yes, mainly one 
side but some time back and in front, around 
eyes. (Unilateral / one sided 60 % cases). 
17. Does pain distribute in neck and your arms? 
No. 
18. What type of aching is this? Pulsating mainly 
also some time throbbing in nature. 
19. Does it increase when you twist your neck or 
in forward bending? Yes, some time. 
20. Does it increase when you sit for long time 
with bad posture? Yes. 
21. Is this pain interfere with you job or lifestyle. 
Yes. 
22. Do you think it is mild in every time? No 
doctor, it is moderate but some time very 
severe. 
23. Do you get feeling like getting disconnected 
with surrounding during attack? Yes, some 
time. 
24. Does it aggravate with any activities? Yes, on 
exertion after stress work, while staring up, 
sometime jogging.  
25. Is there any time frame that gets aggravated? 
Yes, weekend or end or the day mainly. 
26. Do have any nausea/ vomiting during this? 
Yes, many time nausea feeling. 
27. Does it aggravated with light? Yes, with bright 
light mainly. 
28. What about sound? Mainly loud sound, 
sometime even if anybody talks. 
29. Any relation with food?  Yes, while missing 
my major meal and sometime after taking 
alcohol. 
30. What about sleep? It worsens if I do not get 
proper sleep or less sleep in any day. 
31. Is it progressive or getting worse day by day 
for last few years? Not actually. 
32. Does comes with fever, rashes or neck 
stiffness? No. 
33. Any mental changes during headache? No, but 
feel like helpless some time. 
34. Does it get better with any pain killer / 
NSAIDs? Yes some time I get better response 
with pain killer. 
35. Did you visit any doctor in past? Yes. Few 
months back. 
36. Was he neurologist? Yes. 
37. Any kind of blood test they did? Yes, but all 
were in normal limit. 
38. Did you ever have a CT scan or MRI scan of 
your head? Yes, but that was also normal. 
39. What kind of medications he prescribed? Some 
pain killer like –NSAIDs and Propranolol. 





VII. THE SUMMARIZE QUESTIONS TO 
DIAGNOSIS HEADACHE 
 This paper has summarized and sorts the 
questions which are the key question to diagnosis 
the types of headache based on the nuro-experts. 
The questions are numbered to construct the tree 
diagram for ESHS which is the base key rule for 
ESHS. The questions are as follows: 
 
A.  Migraine 
• Migraine without Aura 
1. Does your headache begin with one side of your 
head or surround half of the head? 
2. Do you feel throbbing and pulsating pain when 
you have headache 
3. Does your headache starts with front or back 
side? 
4. Do you feel nausea or vomiting? 
5. Do you have sensitivity to light or noise when 
you have headache? 
6. Does your headache last at least four hours or 
more? 
 
• Migraine with Aura 
1. Do you experience visual problems during the 
headache? 
2. Do you see wavy or jagged lines, dots or 
flashing lights during headache? 
3. Do you experience tunnel vision or blind spots 
in one or both eyes? 
4. Do you feel vision or hearing hallucination or 
disruptions in smell? 
 
• Hemiplegic Migraine 
1. Do you feel numbness or the “pins and 
needles” sensation before headache starts? 
2. When the headache appears, numbness or the 
“pins and needles” sensation disappears? 
 
• Ophthalmoplegic Migraine 
Does your headache surround the eyeball and last 
from a few days to a few months? 
 
• Retinal Migraine 
Do you feel, partial, or complete loss of vision in 
one eye? 
 
• Basilar Artery Migraine 
1. Do you feel dizzy, confusion or lack of 
balance? 
2. Do you feel the inability to speak properly, 
ringing in the ears? 
 
• Abdominal Migraine 
1. Do you feel pain in the abdomen, Nauses or 
vomiting? 
2. Does the pain usually occur in the middle of 
the abdomen? 
 
B.  Cluster Headache (ages 20 to 45) 
1. Can you notice before your headache starts? 
2. How long your headache stays? 
3. How many times you feel headache per day? 
4. Which part of the day the headache starts? 
5. Does your headache starts especially in the 
season of autumn or spring? 
6. Do you feel pain on your right eye before or 
after the headache? 
7. Is the eye pain like a nail or knife stabbing or 
piercing your eyes? 
8. Does the tear come from your right eye? 
9. Do you feel runny nose on the side of the 
headache? 
10. It is radiate from the eye to the forehead? 
11. Do you feel piercing, burning, throbbing or 
pulsating during headache? 
12. Do you feel the headache is unilateral? 
 
C. Hormone Headache 
Menstrual Migraine (Same with migraine 
without aura) 
1. Does your headache occur before, during or 
immediately after the period, or during 
ovulation? 
2. Does your headache begin with one side of 
your head or surround half of the head? 
3. Do you feel throbbing and pulsating pain when 
you have headache? 
4. Does your headache starts with front or back 
side? 
5. Do you feel nausea or vomiting? 
6. Do you have sensitivity to light and noise 
when you have headache? 
7. Does your headache last at least four hours or 
more? 
Pre-Menstrual Syndrome (PMS) Headaches 
1. Does headache pain accompanied by fatigue, 
acne, joint pain? 
2. Do you feel your urination or constipation 
decreased? 
3. Do you feel lack of coordination? 
4. Does it increase in appetite and a craving for 
chocolate, salt, or alcohol? 
5. Do you feel your sexual desire is decreased? 
6. Does your headache disappears when your 
menstrual begins? 
 
D. Tension Headache 
• Type episodic 
1. Does the headache occur randomly? 
2. Do you have stress, anxiety, fatigue or anger? 
3. Do you have soreness in your temple? 
4. Does the headache pull feeling, pressure 
sensations, and contracting head and neck 
muscles? 
5. Do you feel tightness in your neck? 
6. Are you taking medication daily or almost 
daily for your neck pain? 
 
• Type Chronic 
1. Do you have stress or fatigue? 
2. Are you having physical problems, 
physiological issues, or depression? 
3. Do you have poor posture, close work under 
poor lighting conditions, cramps from 
assuming an unnatural head or neck position 
for long periods of time? 
4. Do you have Arthritis, particularly cervical 
arthritis? 
5. Do you have Abnormalities in neck muscles, 
bones or disc? 
6. Do you have eye strain caused when one eye is 
compensating for another eye’s weakness? 
7. Do you have Misalignment of teeth or jaws? 
8. Do you have problem with Noise or lighting? 
9. Do you have any Job Conflicts or problem in 
Family Relationship?  
 
VIII. ESHS TREE DIAGRAM 
 The tree diagram has been constructed to 
convert the neuro-expert’s knowledge to an expert 





Figure 2. ESDB tree diagram based on expert’s question 
sequence 
 
IX. ESHS SYSTEM 
 The doctor will keep the patient history in 
the expert system user interface. The expert system 
displays the question and the doctor then ask the 
question to the patients. The patients’ history is 
kept on a database using intranet architecture. Then 
the system will check the answers given by patients 
from its knowledge base and provide the solution 
that was given before. Doctor also can add new 
question and the question will be saved in Expert 
system database (ESDB).  If doctor change any of 
the medicine the ESDB will save it and use the 
concept for the future solution. Fig. 3. 
 
 
Figure 3. ESHS detection migraine types of Headache  
 
 The ESHS system is not only limited to 
detecting migraine types of headache, it also assist 
the doctor to determine if it is a normal type of 
Headache shown in Fig 4. 
 
 
Figure 4. ESHS detection for normal type of Headache 
 
X. CONCLUSION 
 There is no better solution than preventing 
from diseases and live a healthy life. But due to job 
stress, mental stress humans are becoming sick and 
human is looking at the quick solution. At the same 
time, neurology doctors are also looking at an 
alternative solution for assisting them in diagnosis 
the types of headache. ESHS is able to produce the 
decision faster in diagnosing types of headache and 
escape wrong diagnosis. 
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